Depression is highly prevalent in welfare recipients, and is associated with failure to move from welfare to work. This paper examines the relationship between social and environmental factors in a large, community-based sample of mothers who currently or recently received zuel$are benefits. Specific and mod$able risk factors related to poverty, gender, and race were found to predict major depression beyond traditional risk factors. Research and practice implications are discussed.
T jor depressive disorder in women is 18.6%, and the 12-month prevalence is 1 1 .O% (Kessler et al., 1996) . Although the NCS contains no information on welfare recipients, recent research has documented that they have considerably higher rates of depression. In a case-control study of homeless and housed women receiving welfare, Salomon, Bassuk, and Brooks (1996) found a lifetime prevalence rate of major depression of 42.9%, and in a one-year follow-up of barriers to work among mothers receiving welfare following passage of the Personal Responsibility and Work Opportunity Reconciliation Act of 1996, Danziger et al. (2000) found the 12-month prevalence of major depression to be 25%. An important finding of the latter study was that mothers who met the diagnostic screening criteria for major depression were significantly less likely to have made the transition from welfare to work than mothers who did not meet the criteria.
The public health burden imposed by maternal major depression includes not only significant impairment in social and occupational functioning and increased health care costs, but its profoundly adverse impact on children's social, behavioral, and emotional functioning, as well as on offspring diagnostic outcomes in adolescence and early adulthood (Field 1992; Leadbeater & Bishop, 1994; Weissman, Warner, Wickramaratne, Moreau, & OVson, 1997). Although psychiatric epidemiology has identified biological, social, and demographic risk factors for depression, the mechanisms whereby these risk factors lead to depression are unclear, and many of the major risk factors that have been identified, such as low socioeconomic status (SES), female sex, and genetic endowment, are global, not readily modified, or otherwise provide little direction for preventive intervention (Culbertson, 1997; National Advisory Mental Health Council Workgroup on Mental Disorders Prevention Research, 1998; Weissman & Olfson, 1995) .
Moreover, despite its high prevalence and substantial morbidity and cost, depression frequently remains undetected or inadequately treated, even though specific and successful interventions are available Both gender and low SES are strongly associated with increased risk of depression, but the pathways through which they influence mood disorders are not well understood. Epidemiologic studies worldwide have established that depression is twice as prevalent in women as in men, and there is a peak in first onsets of depression in the childbearing and child-rearing years (Culbertson, , 1998) . Estrogen cyclicity may enhance vulnerability to the effects of exposure to stressors, and hence to depression (Seeman, 1997) .
Psychological theories have posited that personality differences between women and men explain the higher prevalence of depression in women ( Culbertson, 1997; Padgett, 1997; Seeman, 1997) . One such theory proposes that women receive "helplessness training," with consequent deficits in coping and explanatory styles accounting for their excess depression. Another proposes that women internalize blame for their incompetence or failure, while men tend to externalize their shortcomings, leading to anger. However, empirical support for these classic theories of depression is sparse (Seeman, 1997). More recently, Nolen-Hoeksema (1990) has proposed that women have a more passive, ruminative coping style in dealing with problems, compared with a more active, distraction-oriented style in men, which accounts for some of the gender differences in depression ( Culbertson, 1997; Nolen-Hoeksema, 1994; Seeman. 1997) . There is compelling research evidence for the relationship between rumination and depressed mood, but it is not clear why women ruminate more than men. A recent study by Almeida and Kessler (1998) found that gender differences in psychological distress were largely due to women experiencing more daily stressors and hence more onsets of distress than men. Other research suggests that the effects of social environmental stress in the development of major depression may interact with psychological factors such as personality style, cognitive schemata, and self-esteem ( Bruce, Takeuchi, and Leaf (1991) reported an odds ratio for depression of 2.29 for the poor versus the non-poor, after adjusting for gender. Poverty increases the likelihood of exposure to the acute and chronic stressors associated with depression (e.g., personal experiences of violence, residing in a violent neighborhood, unemployment and low-wage work, limited opportunities, and poor health) and with decreased access to the material and emotional resources that could buffer the impact of stressful life events and conditions (e.g., money for goods and services, the presence of a supportive partner) (Bassuk, Browne & Buckner, 1996; Hobfoll et al., 1995; Padgett, 1997; Salomon et al., 1996) .
Women of color, who are overrepresented among low-income mothers, are exposed to the additional risk of racial discrimination. Recent research suggests that the subjective experience of discrimination may be an important risk factor for mental health problems. Stokes, 1995) . Hypercortisolemia alters mood, cognition, and behavior, and prolonged elevations in cortisol seem to have neurotoxic effects (Checkley, 1996; Rubin, 1989) . The HPA axis is highly responsive to stress, and some studies exploring the effects of life events and chronic difficulties have shown sustained circulating levels of cortisol (Checkley, 1992) . Both past life events and major depressive episodes may alter HPA system responsiveness to subsequent environmental stress in a manner that can increase the risk for future HPA dysregulation and major depression (Checklq, 1992; Stokes, 1995) . Regardless of their respective pathways, the biological and psychological factors that interact with social environmental stress contribute to dysregulation of central nervous system networks with significant perturbations of neurotransmitter and neuroendocrine systems (Checkley, 1992 (Checkley, ,1996 Heuser, 1998; Post, 1992 Kessler et al.. 1994) .
Identifying Depression in Low-Income Mothers
Although early identification and treatment of depression is a major public health goal, for lowincome mothers, among whom the rate of depressive symptoms is high and sociodemographic risk factors for depression are almost universal, traditional risk factors do not necessarily identify those who are depressed. A recent study of relatively homogeneous inner-city mothers of young children found that traditional sociodemographic characteristics identified as risk factors for depressive symptoms were not useful in detecting those with high levels of such symptoms; however, maternal self-ratings of health, physical functioning, and financial status did predict maternal depressive symptoms (Heneghan et al.. 1998) . It should be noted, though, that these investigators measured depressive symptoms, and it is not known whether the findings can be generalized to the prediction of major depression.
Building on and extending previous research, the present study examines specific social and environmental predictors of major depression in a large, community-based sample of current and former welfare recipients. The identification of specific and modifiable factors associated with major depression in this population has important implications for detection, intervention, and public policy, as well as for advancing knowledge about the etiology of major depression, its prevention, and mental health promotion.
METHOD Study Design and Sample
The data presented here are from the Women's Employment Study. This cross-sectional survey was designed to identify barriers to employment among 753 mothers with children who were receiving cash welfare in an urban Michigan county in February 1997. The study assessed a broad array of factors that could conceivably affect recipients' transition to employment, including 12-month mental health diagnoses (Danziger el al., 20U0) . It thus provides a unique opportunity for examining social and environmental predictors of major depression in this population.
Face-to-face, in-home, structured interviews lasting about one hour were conducted by trained staff of the Survey Research Center of the Institute for Social Research, University of Michigan, between August and December 1997. To be eligible, women had to reside in the study county, be receiving cash assistance in February 1997, be a U.S. citizen aged 18-54, and have a racial identity of white or African-American (there were not enough Hispanics or other minority residents of this county to conduct reliable analyses).
A simple random sampling scheme was used, with cases systematically selected with equal probability from an ordered list of eligible single mothers. To derive a representative sample of the metropolitan area and the study population, cases were proportionately selected by zip code, race (African American or non-Hispanic white), and age. The study enjoyed an exceptionally high response rate of 86.2% (753 completed interviews out of 874 sample cases). Excluded nonsample cases (N=26) consisted of instances in which an individual resided outside the study county, was institutionalized for the duration of the data collection period, or had an address at which no housing unit existed.
The study's high response rate is attributable to several factors. First, the research team worked closely with the interviewers and survey manager during the period of survey development and pretesting. Staff from the research team consulted almost weekly with the survey manager and interviewers during the course of the study, so that problems, once identified, could be resolved. Secondly, the women employed as interviewers were highly experienced in survey research and resided in or near the study county. Thirdly, substantial effort was devoted to tracking respondents. The median number of contacts per completed interview was three (range 1-28). Interviewers had the authority to continue to pursue a respondent as long as they thought it was feasible. Fourthly, interviews were scheduled in the homes of the respondents at a time of their choosing, including nights and weekends. Finally, respondents were paid $30 for participating in the study.
Variables and Definitions
The dependent variable for the analysis was major depressive disorder. The measurement of this disorder was based on the definitions and criteria specified in the DSM-Ill-R (American Psychiatric Association, 1987). Exposure to seven social and environmental risk factors was also examined: I ) residence in a high poverty census tract; 2) residence in a hazardous neighborhood; 3) food insufficiency; 4) poverty-related stressful life circumstances; 5) exposure to severe domestic violence; and perceptions of ever having experienced discrimination at work or when seeking employment based on 6) race or 7) gender. Because generalized anxiety disorder and posttraumatic stress disorder (PTSD) are also highly prevalent among poor women, and both are highly comorbid with major depression, the research controlled for these disorders, as well as for drug and alcohol dependence, both of which are known to be associated with depression. Finally, factors thought to confer protection against depression-sense of mastery, high degree of perceived social support, presence of a spouse or partner in respondent's household at time of interview-were included.
Health-related physical limitations. These were assessed using questions from the SF-36 Physical Functioning subscale (Ware (e Sherbourne, 1992) . Respondents who scored in the lowest age-specific quartile (based on general population norms) were defined as having physical limitations.
Childhood abuse. This was defined by a positive response to a Life Events subscale question used in the NCS: "Were you ever physically abused as a child?' (Kessler et al.. 1994) .
Child physical or mental health problems. These were established by a positive response to the question: "Do any of your children have a physical, learning, or mental health condition that limits their regular activities?' Economic status. This was measured using the official ratio of total family income, including the estimated value of the Earned Income Tax Credit, to the federal poverty line for a given family size (Danziger & Gottschalk, 1995; U S . Bureau of the Census, 1998). Any woman whose monthly income was above one-twelfth of the annual poverty line (i.e., not officially poor) was categorized as not poor.
Residence in a high poverty area or hazardous neighborhood. The former was defined as living in a census tract with a poverty level of 40% or higher (Jargowsky, 1997), the latter as a mean score greater than two on a scale developed by Furstenberg, Cook, Eccles, Elder, and Sameroff (1998) , which asks respondents to rate the presence of such problems as muggings, gangs, vandalism, and lack of police protection in their neighborhood. Responses are coded from one ("not at all") to three ("very much").
Food insuf3ciency. Defined by a response of "sometimes" or "often" to a question from the third National Health and Nutrition Examination Survey: "Which of the following best describes the amount of food your household has to eatenough to eat, sometimes not enough to eat, or often not enough to eat?" (National Center for Health Statistics, 1994 , 1997) . This scale measures ongoing or habitual stress that is often a feature of living in poor communities, e.g., "Have you had trouble finding a place to live?' Additional measures of material deprivation were included for the present study, e.g., "Have you been homeless in the last 12 months?'; "Has your gas or electricity been turned off in the last 12 months because you couldn't afford to pay the bill?' Domestic violence. This was assessed via items from the Conflict Tactics Scale (Straus & Gelles, 1986), a widely used measure of family violence. Respondents were defined as having experienced domestic violence if they reported any incidents of severe violence (e.g., hit with a fist or object, beaten, or choked) within the past year.
Discrimination based on race or gender. Items assessing perceived discrimination were adapted from surveys by Bob0 (1995) and Williams et al. (1997) , and consisted of a series of questions asking about unfair treatment while seeking employment or in the workplace, e.g., for racial discrimination: "Did your supervisor or boss ever use racial slurs?'; for gender discrimination: "Were you ever sexually harrassed?'
Control variables. WHO, 1990) .The hypothesized protective factor "sense of mastery" was assessed using the seven-item Mastery Scale (Pearlin, Menaghan, Lieberman, & Mulan, 1981), designed to measure perceived mastery over one's life or self-efficacy. Respondents who scored in the highest quartile were defined as having high mastery. Social support, also a hypothesized protective factor, was measured by means of a fiveitem summary scale; respondents were asked if there is someone they can count on to run errands, lend money, provide encouragement, watch their children, and lend a car or give a ride if needed. Those answering positively to at least four of the items were defined as having high social support.
Data Analysis
Four nested logistic regression models were used to examine the independent effects of five sets of factors on the probability of caseness (i.e., meeting the diagnostic screening criteria) for major depressive disorder.
Model 1 estimated the probability of exhibiting caseness for depression as a function of the mothers' fixed and background demographic and personal characteristics. Race was a dummy variable coded 1 for African American. In anticipation of nonlinearities in the effect of age on depression, three categorical variables were utilized: ages 18-24 as the omitted reference group, ages 25-34, and ages 1 3 5 . Educational level was entered as a dummy variable coded I for those with less than a high school diploma or GED, and physical limitations as a dummy variable coded 1 as described above. The model controlled for childhood abuse for those who reported having been physically abused as a child, and added the household's monthly economic status, a dummy variable coded 1 for the non-poor.
Model 2 added a composite social and environmental risk index, which includes the seven separate risk factors enumerated above. The absence or presence of each risk factor is coded 0 or 1. Model 3 controlled for generalized anxiety disorder, PTSD, drug dependence, and alcohol dependence.
Finally, in Model 4, the three hypothesized protective factors were entered: sense of mastery, social support, and presence of a spouse or partner. Using SPSS Version 8.01 software, odds ratios and 95% confidence intervals for unit changes in each factor were computed; 10% significance levels are also reported in order to identify potentially important trends that may not have reached statistical significance in the logistic regression analysis due to sample size.
RESULTS

Sample Characteristics and Maternal Depression
TABLE 1 summarizes the mothers' sociodemographic characteristics and the distribution of hypothesized risk and protective factors and control variables by maternal depression status. Of the 753 observations, 705 had no missing data on any of the included variables; these comprise the analysis sample. Of the mothers, 56% were African American and 44% non-Hispanic white. About 30% lacked a high school degree, one-third were high school graduates, and one-third had more than a high school education. Median age was 28, with 75% below the age of 35. Fifty-eight percent were working 20 hours or more weekly at the time of the survey, and 28% were no longer receiving welfare; 47% had monthly income exceeding the poverty line.
More than one-quarter of the mothers met the ClDl diagnostic screening criteria for major depressive disorder. Approximately one-third lived in a high-poverty census tract, 16% perceived their neighborhood as a hazardous place to live, and almost 28% described multiple stressful life circum- stances. Almost a quarter of the mothers reported sometimes or often not having enough to eat in their household over the past year; 15% reported having experienced domestic violence during the same period; and about one-third reported that they had experienced discrimination because of their race or gender. As expected, depressed mothers were significantly more likely than nondepressed mothers to report having been abused as a child (32.0% vs. 1 1.8%), having physical limitations (61.3% vs. 38.7%), and having a child with a chronic health problem (32.6% vs. 17.6%). With the exception of residence in a high-poverty census tract, all the other hypothesized social and environmental risk factors were significantly more prevalent among the depressed mothers. As expected, comorbid generalized anxiety disorder, PTSD, and drug and alcohol dependence were much more prevalent among depressed mothers. Of the three protective factors, maternal sense of mastery and having a high level of social support were significantly more prevalent among the nondepressed mothers, but the presence of a spouse or partner was not. future research on the etiology of major depression and its comorbidities, for its detection in nonclinicat settings, and for the development of preventive interventions (NIMH/NIH, 1996; NAMHC, 1998).
Model 3 controls for comorbid psychiatric disorders. Meeting the diagnostic criteria for generalized anxiety disorder and PTSD more than doubles the odds of maternal depression; the coefficients on drug and alcohol dependence are large and positive, but not significant. Furthermore, adding these variables reduces the effect sizes of childhood abuse and subsequent exposure to social and environmental risk factors.
In Model 4, the protective factors are entered and, as predicted, having high social support and high mastery decreases the odds of depression by about half. The sizes of the coefficients on the risk factors decrease, but most remain significant. Model 4 has more explanatory power than Model 1. The log likelihood decreases and the Cox and Snell R2 almost doubles from .I09 to .2 15.
DISCUSSION
This study of major depression in current and recent welfare recipients supports and extends Heneghan et al.'s (1998) findings that, in a nonclinical sample of high-risk mothers, many traditional risk factors do not identify maternal depressive symptoms. Moreover, as hypothesized, the present study found that specific and potentially modifiable stressors related to recipients' gender, race, and impoverished circumstances remained significant and substantial predictors of maternal depression, after controlling for sociodemographic characteristics and other traditional risk factors. The likelihood of meeting the DSM-III-R diagnostic screening criteria for recent major depressive disorder increased with the number of social and environmental risk factors present, and decreased among mothers who reported higher levels of social support and among those who perceived themselves as having greater control over their lives. Although the cross-sectional nature of these data precludes causal inference, the findings are consistent with epidemiologic theories of the social production of disease, and add to the growing body of research supporting the depressive effects of social and environmental stressors.
In a study documenting high rates of victimization among homeless and poor housed women on welfare, Salomon et at. (1996) noted that the real experiences of poor women's lives are absent from public discourse. The present findings support the need for programs and policies that reduce environmental risk factors for major depression among welfare mothers. They also have implications for
Implications for Research
The findings of this study are consistent with data from large epidemiological studies that indicate psychiatric comorbidity is substantial for major depressive disorder ( Kendler et al., 199.5; Merikangas, 1990) .
The mothers in this sample also showed a high degree of comorbidity for the 12-month diagnoses of PTSD and major depression. As with generalized anxiety disorder, the causes of this co-occurrence are largely unsettled. Although trauma exposure is the key determinant of PTSD, there are substantial data associating a prior traumatic experience with the diagnosis of major depressive disorder ( , 1997) . A better understanding of the pathways through which environmental risk factors operate in the etiology of comorbid major depression in high-risk mothers is an important goal for future research, with substantial clinical and public health impact.
Most studies of the role of environmental risk factors in major depression have focused on the assessment of various combinations of "personal events" (i.e., things that happen primarily to the respondent, such as assault, divorce, job loss, serious illness, or major financial problem) and "network events" (i.e., things that happen to or in interaction with someone from the respondent's immediate social network, such as death of a spouse or serious interpersonal conflict with a relative, neighbor, or close friend) (Kendler et al., 1995, 1998; Kendler & Karkowski-Shumun, 1997) The findings of recent genetic-epidemiologic studies on the role of such events in the etiology of mental disorders have been cited to support the hypothesis of "genetic control" of exposure to the environment. According to this hypothesis, genetic factors influence the probability that individuals will select themselves into high-versus low-risk environments, in contrast with the "genetic sensitivity" hypothesis, which holds that genes render individuals relatively vulnerable or invulnerable to the pathogenic effects of environmental stress (Kendler, 1998) In keeping with the current study's focus on social factors in the production of disease, risk factors were examined beyond those that are primarily personal in nature, to include those that arise from the individual's relative social and economic positioning, e.g., experiences of gender and race discrimination, living in a hazardous neighborhood, poverty status (Kreiger et al., Williams, 1997) . Specific and modifiable social and environmental risk factors that have not been examined in previous research on depression, or that have not been examined in combination with one another, were found to be significant and cumulative predictors of major depression among current and recent welfare recipients.
While causality cannot be inferred from the present cross-sectional data, the findings do suggest the need for a broader conceptualization and more detailed examination of the role of the social environment in the etiology of mental disorders. Unlike genetic endowment, many social and environmental risk factors are relatively amenable to elimination or modification. And clarification of the role of such factors in the etiology of major depression could aid in the development of preventive interventions, as well as reduce the likelihood of comorbidity, disability, and relapse.
Implications for Intervention
The high rate of major depression in this sample of current and recent welfare recipients raises important issues regarding unmet need for mental health services. Although one-quarter of the sample met the CIDI diagnostic screening criteria for major depressive disorder in the past year, only 13% reported ever having received treatment for a mental health problem. As noted above, maternal depression is often unrecognized and untreated, even in health care settings. This is of particular concern for welfare recipients. Despite the decoupling of Medicaid from cash welfare, Medicaid enrollment of the welfare population has declined (Chavkin, Romero, Ce Wise, 2000) , and a recent survey found that almost half of former recipients are uninsured a year or more after leaving welfare (Garrett & Holahan, 2000) . Moreover 1997) . The social and environmental risk factors identified here as predictors of major depression hold potential for identifying depressed mothers in welfare offices, job training programs, and other nonclinical settings. Questions about food insufficiency, for example, require no specialized training to administer, and could readily be incorporated into intake interviews conducted in such settings.
The findings of this study also have practical implications for intervention to reduce the prevalence of depression among current and former welfare recipients. Although major advances have been made in the development of specific and effective interventions for major depression (Katon et al., 1995; Schulberg, Katon, Simon, & Rush, 1998; Wells et al., 1996) , depressed patients have a sub-stantial rate of relapse, even when treated (Kupfer, 1993; Lin et al., 1998) . Recommendations for reducing the likelihood of relapse in recovery from major depression-an occurrence that, as noted earlier, increases the risk of chronicity and disability-include educating patients to recognize their individual early warning symptoms, specific behavioral regimens to boost medication adherence, and psychoeducational techniques to improve adaptation to acute and chronic stressors (Lin et a[., 1998) .
Based on the current cross-sectional data, no conclusions can be drawn as to the effects on major depression of receiving Food Stamps or participating in other programs associated with alleviating the risk factors that have been identified here. However, if confirmed by longitudinal research, these data would suggest that relapse prevention in this high-risk population might be improved by reducing maternal exposure to depressive social and environmental stressors. Assurance of adequate household food supplies, for example, might substantially reduce the odds of maternal depression; it could, thus, be cost-effective relative to maintenance pharmacotherapy, and obviate the undesirable side effects of antidepressant medications (Lin el al.. 1998 ; Schdberg et a/., 199.5).
Finally, the findings reported here have implications for the development of interventions to prevent the onset of depression. To our knowledge, there have been no programs aimed at preventing depression among high-risk mothers by reducing their exposure to risk factors such as food insufficiency, neighborhood hazards, violence, or discrimination. A recent report by the National Advisory Mental Health Council Workgroup on Mental Disorders Prevention Research (1998) found that preventive intervention strategies have "primarily focused on changing individual-level processes, giving less attention to change in other, larger units such as family, school, and community, and how these larger units interact with individual-level factors and with each other to lead to the development of mental disorders" (p. 27). Pending confirmation by future research, many of the specific risk factors identified in the present study could provide the basis for environmentally focused preventive interventions-including interventions at the policy level-to reduce the incidence of major depression in high-risk mothers. It is our hope that the findings of this study will stimulate additional research in this important area.
